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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136 (a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.SC 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-22 and 59-63 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. These claims are rendered indefinite by the 
phase "rooted in the pores". It is unclear what scope of structures this phase includes. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-10, 13-22, and 59-63 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Carr et al. (US 5,015,373). 

5. Claim 1 : Carr et al. ('373) discloses dense mineral oxide solid supports 
comprising a mineral oxide matrix and an interactive polymer network which is on the 
surface of the mineral oxide matrix (see abstract). It is unclear what "rooted in the 
pores" means as discussed above. However, it is considered that the network of Carr 
et al. ('373) would intrinsically enter intricacies to at least some extent. The lowest 
porosity explicitly disclosed is 31%, which occurs at a sintering temperature of 900 
degrees. It is considered that it would have been obvious to one of ordinary skill in the 
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art to have made the porosity <30%. Carr et al. ('373) discloses the "the surface area 
and pore volume decrease with increasing firing temperature" (col. 13, lines 37-39) and 
also that the sintering temperature can range from 100-1500 degrees (col. 8, lines 20- 
29). This would suggest to one of ordinary skill in the art to decrease the porosity below 
30%. 

6. Claim 2: The supports of Carr et al. ('373) are discussed above with respect to 
claim 1 . Carr et al. fails to explicitly disclose a density of 1 .7-1 1 , however because the 
supports of Carr et al. are zirconium oxide (see col. 13), it is considered that the density 
would intrinsically be in this range if the porosity is less than <30%, because zero 
porosity zirconium oxide has a density of 5.9. 

7. Claim 3: The supports of Carr et al. ('373) are discussed above with respect to 
claim 2. Carr et. al. ('373) fails to explicitly disclose a density of 2.1-10, however 
because the supports of Carr et al. ('373) are zirconium oxide (see col. 13), it is 
considered that the density would intrinsically be in this range if the porosity is less than 
<30%, because zero porosity zirconium oxide has a density of 5.9. 

8. Claim 4: The supports of Carr et al. ('373), discussed above with respect to claim 
1 , are in the 5-500 micron range (col. 4, lines 40-45). 

9. Claim 5: The supports of Carr et al. ( ( 373), discussed above with respect to claim 
4, are in the 10-100 micron range (col. 4, lines 40-45). 

1 0. Claim 7: The supports of Carr et al. ('373) are discussed above with respect to 
claim 1 . The lowest porosity explicitly disclosed is 31 %, which occurs at a sintering 
temperature of 900 degrees. It is consider that it would have been obvious to one of 
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ordinary skill in the art to have made the porosity between 5 and 25%. Carr et al. ('373) 
discloses the "the surface area and pore volume decrease with increasing firing 
temperature" (col. 13, lines 37-39) and also that the sintering temperature can range 
from 100-1500 degrees (col. 8, lines 20-29). This would suggest to one of ordinary skill 
in the art to decrease the porosity between 5 and 25%. 

1 1 . Claim 8: The supports of Carr et al. ('373) are discussed above with respect to 
claim 7. The lowest porosity explicitly disclosed is 31%, which occurs at a sintering 
temperature of 900 degrees. It is consider that it would have been obvious to one of 
ordinary skill in the art to have made the porosity between 5 and 15%. Carr et al. ('373) 
discloses the "the surface area and pore volume decrease with increasing firing 
temperature" (col. 13, lines 37-39) and also that the sintering temperature can range 
from 100-1500 degrees (col. 8, lines 20-29). This would suggest to one of ordinary skill 
in the art to decrease the porosity between 5 and 15%. 

12. Claim 9: The supports of Carr et al. ('373), discussed above with respect to claim 
1, comprise zirconia (see col. 13). 

13. Claim 10: In the supports of Carr et al. ('373), discussed above with respect to 
claim 1 , the polymer network comprises a soluble organic polymer crosslinked in place 
with the mineral oxide matrix (see col. 27, lines 1-50). 

14. Claim 13: In the supports of Carr et al. ('373), discussed above with respect to 
claim 10, the polymer is disclosed to be polyvinyl alcohol (col. 8, lines 60-68). 
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15. Claim 14: In the supports of Carr et al. ('373), discussed above with respect to 
claim 1 , the polymer network comprises monomers copolymerized in place with the 
mineral oxide matrix (col. 8, lines 59-68). 

16. Claims 15-22: The monomers of Carr et al. ('373), discussed above with respect 
to claim 14 include vinylpyrrolidone (col. 65). (Note: the monomer being 
vinylpyrrolidone is within the claim boundary of each of claims 15-22). 

17. Claim 59: The supports of Carr et al. ('373), discussed above with respect to 
claim 2, are in the 5-500 micron range (col. 4, lines 40-45). 

18. Claim 6: Carr et al. ('373) discloses dense mineral oxide solid supports 
comprising a mineral oxide matrix and an interactive polymer network which is rooted in 
pores and on the surface of the mineral oxide matrix (see abstract). ). It is unclear what 
"rooted in the pores" means as discussed above. However, it is considered that the 
network of Carr et al. ('373) would intrinsically enter intricacies to at least some extent. 
The supports are in the 10-100 micron range (col. 4, lines 40-45). The lowest porosity 
explicitly disclosed is 31 %, which occurs at a sintering temperature of 900 degrees. It is 
considered that it would have been obvious to one of ordinary skill in the art to have 
made the porosity <30%. Carr et al. ('373) discloses the "the surface area and pore 
volume decrease with increasing firing temperature" (col. 13, lines 37-39) and also that 
the sintering temperature can range from 100-1500 degrees (col. 8, lines 20-29). This 
would suggest to one of ordinary skill in the art to decrease the porosity below 30%. 
Carr et. al. ('373) fails to explicitly disclose a density of 2.1-1 1, however because the 
supports of Carr et al. ( f 373) are zirconium oxide (see col. 13), it is considered that the 
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density would intrinsically be in this range if the porosity is less than <30% f because 
zero porosity zirconium oxide has a density of 5.9. 

19. Claim 60: The supports of Carr et al. ('373) are discussed above with respect to 
claim 6. The lowest porosity explicitly disclosed is 31%, which occurs at a sintering 
temperature of 900 degrees. It is consider that it would have been obvious to one of 
ordinary skill in the art to have made the porosity between 5 and 25%. Carr et al. ('373) 
discloses the "the surface area and pore volume decrease with increasing firing 
temperature" (col. 13, lines 37-39) and also that the sintering temperature can range 
from 100-1500 degrees (col. 8, lines 20-29). This would suggest to one of ordinary skill 
in the art to decrease the porosity between 5 and 25%. 

20. Claim 61 : The supports of Carr et al. ('373), discussed above with respect to 
claim 6, comprise zirconia (see col. 13). 

21 . Claim 62: In the supports of Carr et al. ('373), discussed above with respect to 
claim 6, the polymer network comprises a soluble organic polymer crosslinked in place 
with the mineral oxide matrix (see col. 27, lines 1-50). 

22. Claim 63: In the supports of Carr et al. ('373), discussed above with respect to 
claim 6, the polymer network comprises monomers copolymerized in place with the 
mineral oxide matrix (col. 8, lines 59-68). 

23. Claims 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Carr et al. ('373) in view of Girot et al. (US 5,445,732). 

24. Claims 1 1 -1 2: The supports of Carr et al. ( ( 373) are discussed above with respect 
to claim 10. The soluble organic polymer fails to be a polysaccharide. Girot et al. (732) 
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teaches polysaccharides including cellulose derivatives (col. 17, lines 2-3). It is 
considered that it would have been obvious to one of ordinary skill in the art to have 
utilized a polysaccharide, and specifically a cellulose derivative, as the polymer of Carr 
et al. ('373), because Girot et al. (732) also uses the polymers to coat inorganic 
matrices (col. 5), and Carr et al. ( ( 373) discloses the use of many alternative polymers 
(col. 8, lines 59-68). 

25. Claims 1-22 and 59-63 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Carr et al. (US 5,015,373) in view of Girot et al. (US 5,445,732). 

26. Claim 1 : Carr et al. ('373) discloses dense mineral oxide solid supports 
comprising a mineral oxide matrix and an interactive polymer network which is on the 
surface of the mineral oxide matrix (see abstract). The lowest porosity explicitly 
disclosed is 31 %, which occurs at a sintering temperature of 900 degrees. It is 
considered that it would have been obvious to one of ordinary skill in the art to have 
made the porosity <30%. Carr et al. ('373) discloses the "the surface area and pore 
volume decrease with increasing firing temperature" (col. 13, lines 37-39) and also that 
the sintering temperature can range from 100-1500 degrees (col. 8, lines 20-29). This 
would suggest to one of ordinary skill in the art to decrease the porosity below 30%. It is 
unclear what "rooted in the pores" means as discussed above. Girot et al. (732) 
teaches a polymer network rooted in pores (see fig. 5; col. 12, lines 62-68) to avoid 
unwanted interactions as taught by Girot et al. (732) (col. 12, lines 2-4). 

27. Claim 2: The supports of Carr et al. ('373) are discussed above with respect to 
claim 1 . Carr et al. fails to explicitly disclose a density of 1 .7-1 1 , however because the 
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supports of Carr et al. are zirconium oxide (see col. 13), it is considered that the density 
would intrinsically be in this range if the porosity is less than <30%, because zero 
porosity zirconium oxide has a density of 5.9. 

28. Claim 3: The supports of Carr et al. ('373) are discussed above with respect to 
claim 2. Carr et. al. ('373) fails to explicitly disclose a density of 2.1-10, however 
because the supports of Carr et al. ('373) are zirconium oxide (see col. 13), it is 
considered that the density would intrinsically be in this range if the porosity is less than 
<30%, because zero porosity zirconium oxide has a density of 5.9. 

29. Claim 4: The supports of Carr et al. ('373), discussed above with respect to claim 
1 , are in the 5-500 micron range (col. 4, lines 40-45). 

30. Claim 5: The supports of Carr et al. ('373), discussed above with respect to claim 
4, are in the 10-100 micron range (col. 4, lines 40-45). 

31 . Claim 7: The supports of Carr et al. ('373) are discussed above with respect to 
claim 1 . The lowest porosity explicitly disclosed is 31%, which occurs at a sintering 
temperature of 900 degrees. It is consider that it would have been obvious to one of 
ordinary skill in the art to have made the porosity between 5 and 25%. Carr et al. ('373) 
discloses the "the surface area and pore volume decrease with increasing firing 
temperature" (col. 13 f lines 37-39) and also that the sintering temperature can range 
from 100-1500 degrees (col. 8, lines 20-29). This would suggest to one of ordinary skill 
in the art to decrease the porosity between 5 and 25%. 

32. Claim 8: The supports of Carr et al. ('373) are discussed above with respect to 
claim 7. The lowest porosity explicitly disclosed is 31 %, which occurs at a sintering 
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temperature of 900 degrees. It is consider that it would have been obvious to one of 
ordinary skill in the art to have made the porosity between 5 and 15%. Carr et al. ('373) 
discloses the "the surface area and pore volume decrease with increasing firing 
temperature" (col. 13, lines 37-39) and also that the sintering temperature can range 
from 100-1500 degrees (col. 8, lines 20-29). This would suggest to one of ordinary skill 
in the art to decrease the porosity between 5 and 15%. 

33. Claim 9: The supports of Carr et al. ('373) r discussed above with respect to claim 
1, comprise zirconia (see col. 13). 

34. Claim 10: In the supports of Carr et al. ('373), discussed above with respect to 
claim 1, the polymer network comprises a soluble organic polymer crosslinked in place 
with the mineral oxide matrix (see col. 27, lines 1-50). 

35. Claims 11-12: Girot et al. (732) further teaches polysaccharides including 
cellulose derivatives (col. 17, lines 2-3). It is considered that it would have been 
obvious to one of ordinary skill in the art to have utilized a polysaccharide, and 
specifically a cellulose derivative, as the polymer of Carr et al. ('373), because Girot et 
al. (732) also uses the polymers to coat inorganic matrices (col. 5), and Carr et al. 
('373) discloses the use of many alternative polymers (col. 8, lines 59-68). 

36. Claim 13: In the supports of Carr et al. ('373), discussed above with respect to 
claim 10, the polymer is disclosed to be polyvinyl alcohol (col. 8, lines 60-68). 

37. Claim 14: In the supports of Carr et al. ('373), discussed above with respect to 
claim 1 , the polymer network comprises monomers copolymerized in place with the 
mineral oxide matrix (col. 8, lines 59-68). 
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38. Claims 15-22: The monomers of Carr et al. ('373), discussed above with respect 
to claim 14 include vinylpyrrolidone (col. 65). (Note: the monomer being 
vinylpyrrolidone is within the claim boundary of each of claims 15-22). 

39. Claim 59: The supports of Carr et al. ('373), discussed above with respect to 
claim 2, are in the 5-500 micron range (col. 4, lines 40-45). 

40. Claim 6: Carr et al. ('373) discloses dense mineral oxide solid supports 
comprising a mineral oxide matrix and an interactive polymer network which is rooted in 
pores and on the surface of the mineral oxide matrix (see abstract). The supports are in 
the 10-100 micron range (col. 4, lines 40-45). The lowest porosity explicitly disclosed is 
31 %, which occurs at a sintering temperature of 900 degrees. It is consider that it 
would have been obvious to one of ordinary skill in the art to have made the porosity 
<30%. Carr et al. ('373) discloses the "the surface area and pore volume decrease with 
increasing firing temperature" (col. 13, lines 37-39) and also that the sintering 
temperature can range from 100-1500 degrees (col. 8, lines 20-29). This would suggest 
to one of ordinary skill in the art to decrease the porosity below 30%. Carr et. al. ('373) 
fails to explicitly disclose a density of 2.1-1 1 , however because the supports of Carr et 
al. ('373) are zirconium oxide (see col. 13), it is considered that the density would 
intrinsically be in this range if the porosity is less than <30%, because zero porosity 
zirconium oxide has a density of 5.9. 

41 . Claim 60: The supports of Carr et al. ('373) are discussed above with respect to 
claim 6. The lowest porosity explicitly disclosed is 31%, which occurs at a sintering 
temperature of 900 degrees. It is consider that it would have been obvious to one of 
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ordinary skill in the art to have made the porosity between 5 and 25%. Carr et al. ('373) 
discloses the "the surface area and pore volume decrease with increasing firing 
temperature" (col. 13, lines 37-39) and also that the sintering temperature can range 
from 100-1500 degrees (col. 8, lines 20-29). This would suggest to one of ordinary skill 
in the art to decrease the porosity between 5 and 25%. 

42. Claim 61 : The supports of Carr et al. ('373), discussed above with respect to 
claim 6, comprise zirconia (see col. 13). 

43. Claim 62: In the supports of Carr et al. ('373), discussed above with respect to 
claim 6, the polymer network comprises a soluble organic polymer crosslinked in place 
with the mineral oxide matrix (see col. 27, lines 1-50). 

44. Claim 63: In the supports of Carr et al. ('373), discussed above with respect to 
claim 6, the polymer network comprises monomers copolymerized in place with the 
mineral oxide matrix (col. 8, lines 59-68). 
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Response to Arguments 

45. Applicant argues that Carr ('373) fails to disclose or suggest a porosity below 
31 %. In lines 20-25 of col. 8, Carr ('373) states that the firing temperature range of the 
invention is 100-1500 degrees, more preferably 400-1100 degrees. It is clear from the 
data of table I and the recognized trend of the data (see col. 13, lines 35-42) that the 
upper endpoints of each of these ranges would result in a porosity of less than 30 %. 

46. Applicant argues that the network of Carr et al. ('373) is not rooted in pores. It is 
unclear whether this is the case because the meaning of "rooted in pores" is not clear. 
Girot (732) also teach a network with in pores. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David L. Sorkin whose telephone number is 703-308- 
1121. The examiner can normally be reached on 7:30 - 5:00 Mon.-Thur., Alternate 
Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wanda L. Walker can be reached on 703-308-0457. The fax phone 
numbers for the organization where this application or proceeding is assigned are 703- 
305-7718 for regular communications and 703-305-3599 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0661. 
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